Embryos were transferred from crossbred donor gilts to eight Duroc, nine Yorkshire and eight crossbred recipient gilts to determine differences in uterine capacity among genetic groups. Donor gilts were injected IM with 750 IU of PMSG on Day 16 (onset of estrus = Day 0). Donors and recipients were mated 12 and 24 hr after onset of estrus. Embryos were recovered on Day 4 and were deposited into the uterus. Peripheral blood was collected from all recipients on Day 13 and Day 20 of gestation. Plasma progestin levels were measured, using radioimmunoassay, for all recipient gilts to determine the correlation between progestin levels and uterine capacity. Recipients were slaughtered on Day 25 + 2. The average number of corpora lutea and embryos deposited in the Duroc, Yorkshire and crossbred recipients were, respectively: .14.8, 13.1; 12.9, 13.3; 13.9, 15.6. The average number of normal embryos on Day 25 in the Duroc, Yorkshire and crossbred recipients was, respectively: 16.8 + 1.8; 18.1 + 1.3; 20.8 -+ 1.6. Although nonsignificant, (P>.05) there was a difference of four normal embryos between the Duroc and crossbred gilts. The average progestin concentrations (ng/ml plasma) on Day 13 and Day 20 for the Duroc, Yorkshire and crossbred recipients were, respectively: 22.8 +-2.9, 21.7 + 2.0; 29.7 + 2.3, 19.2 + 1.2; 24.6 +-1.3, 23.9 + 3.0. There were no differences (P>.05) in progestin levels among genetic groups. There were, however, significant 
INTRODUCTION
Attempts to increase litter size in gilts during early gestation have produced varying results. Using superovulation, Gibson et al. (1963) , Day et al. (1967) and Wood et al. (1967) , reported no significant increase in litter size at 25 to 40 days of gestation, while Pope et al. (1968) , Bazer et al. (1969) and Christenson et al. (1970) reported significant increases. Bazer et al. (1969b) did not obtain an increase in early gestation litter size following superinduction transfer of 2.5-day embryos. Pope et al. (1972) transferred 2.5-day embryos and reported a significant increase in litter size at 25 days of gestation, while Fenton et al. (1972) transferred both 2.5-day and 7-day embryos and reported variable results.
Uterine capacity has been defined as the ability of the uterus to support only a limited number of embryos (Fenton et al., 1970) . However, the mechanisms which control this capacity for the first 25 days of gestation have not been explained. It is known that the quantity of uterine tissue or uterine space is not a factor during this period (Dziuk, 1968; Fenton et al., 1970; Webel and Dziuk, 1974) . Bazer et al. (1969b) have postulated a competition among embryos for some critical biochemical substance produced by the uterus. More recently, interest has been focused on proteins secreted by the porcine uterus. These proteins vary both in amount and composition during the estrous cycle Squire et al., 1972) and appear to be influenced primarily 564 JOURNAL OF ANIMAL SCIENCE, Vol. 41, No. 2, 1975 UTERINE CAPACITY IN SUPERINDUCTED GILTS 565 by progesterone (Knight et al., 1973a, b) .
The objectives of this study were to evaluate the differences in uterine capacity among genetic groups of gilts by use of embryo superinduction and to estimate the correlations between blood plasma progesterone concentration on Day 13 or 20 and litter size on Day 25.
EXPERIMENTAL PROCEDURE
Eight "Duroc, nine Yorkshire and eight crossbred gilts served as recipients for embryos transferred from a group of donor corssbred gilts. The purebred gilts were from the N. C. Agricultural Experiment Station swine breeding herd. Crossbred gilts (Duroc-Yorkshire-Hampshire) were transferred to this herd before puberty and all gilts were managed as one herd. Six crossbred gilts were superovulated to serve as a control for the transfer procedure. Estrus was determined for all gilts and they were injected IM with 600,000 units of penicillin G on Day 16 (onset of estrus was Day 0). Crossbred gilts designated as donors or controls were superovulated by IM injection of 750 IU of pregnant mare serum gonadotrophin (PMSG, Ayerst Labs) on Day 16. All gilts were checked for estrus twice daily. Transfer pairs were restricted to animals where the onset of estrus in the donor was 0 to 24 hr before the onset of estrus in the recipient. All gilts were mated twice, with different boars used at 12 and 24 hr after onset of estrus. Duroc gilts were mated to two Yorkshire boars; Yorkshire gilts were mated to two Duroc boars and crossbred gilts were mated to one Duroc and one Yorkshire boar.
Embryos were recovered from the donor on Day 4 according to the method of Fcnton et al. (1972) for Day 7 embryos. Thirty milliliters of Tyrode's solution, with 1 mg bovine albuminfraction V, 25 units of penicillin G and 25 //g streptomycin per milliliter added, were used to flush the embryos from each uterine horn. The uterus and ovaries of the recipient were exposed and the number of corpora lutea (CL) determined. Embryos, in approximately .05 ml of the flushing solution, were then deposited into the lumen of the uterus by inserting a capillary tube through a puncture about 15 cm from the tubo-uterine junction. A potential of 25 to 30 embryos was desired, so no recipients were used if the total number of potential embryos was less than 20. It was assumed that each CL in the recipient resulted in an embryo 9
Her own embryos plus those transferred constituted the potential litter size. It was theorized further that 25 to 30 potential embryos would sufficiently challenge the uterus so as to allow it to support a number of embryos indicative of its maximum capacity. Transferred embryos were added to equalize the number of potential embryos for each uterine horn.
A decision to use the data from a recipient was made at the time of embryo transfer. This decision was based on the condition of the donor embryos, the number of potential embryos and the condition of the reproductive tract immediately after transfer. Embryos were transferred only if the blastomeres were distinct and equal in size. Further, data from a recipient was discarded if her reproductive tract showed excessive bleeding.
The six superovulated crossbred gilts, which were not paired, were used to relate data from gilts in this study to that from gilts in other superovulation studies 9
Blood samples were obtained by anterior vena cava puncture from the recipient gilts on Day 13 and 20 of gestation. The plasma was frozen at --15 C until assayed for progestin levels. Blood plasma progestin levels were analyzed using the radioimmunoassay procedure described by Abraham et al. (1971) as modified by D. W. Schomberg who used 3 H progesterone (personal communication). Extraction of the plasma, prior to the radioimmunoassay, was accomplished by double extraction with three volumes of isooctane (2,2,4-trimethylpentane). This extraction procedure produced almost 100% extraction of progesterone and low extraction of the corticoids. This extraction procedure appears satisfactory for progesterone analysis because assay of prepuberal gilt plasma yields less than .5 ng/ml. However, since the antibody used was not entirely specific for progesterone, plasma progestin levels are reported in this study.
Recipients and controls were slaughtered at 25 + 2 days of gestation and the number of normal and abnormal embryos were determined by gross observation 9
RESULTS AND DISCUSSION
Reproductive performance and plasma progestin levels are shown in table 1. The performance of the six superovulated gilts was similar to that reported by Gibson et al. (1963) , Day et al. (1967) and Dziuk (1968) . Superovulation in these gilts raised the mean number of CL from RAMPACEK, ROBISON AND ULBERG 13.9 to 20.5. The mean number of live embryos was 11.5 for a survival percentage of 56. Yet, the same type of gilt not superovulated, but serving as a recipient for superinduction, had a mean number of 20.8 live embryos for a survival percentage of 71. Consequently, while fertilization rate is slightly lower than normal in superovulated gilts (WrathaU, 1971) , consideration must be given to the possibility that superovulation may influence uterine function in its ability to maintain large numbers of embryos early in gestation. Variation in response of the uterus may explain variability among studies in litter size of superovulated gilts.
Since the purpose of including the superovulated gilts was to relate the animals in this study to those in previous studies, the data were not included in the statistical analysis. There were no significant differences in the mean number of CL, embryos transferred or potential embryos among genetic groups. The mean number of normal embryos on,Day 25 in the Duroc, Yorkshire and crossbred recipients was, respectively: 16.8 + 1.8, 18.1 + 1.3, 20.8 + 1.6. Correcting the data, by covariance, for the small differences in potential embryos among genetic groups did not appreciably change the mean number of normal embryos. Although differences in the number of normal embryos among genetic groups were nonsignificant (P>.05), the actual difference of four normal embryos between Duroc and crossbred gilts is suggestive of a genetic difference in uterine capacity.
There were no significant differences (P>.05) in progestin levels among genetic groups at either Day 13 or 20. The correlations between litter size on Day 25 and progestin levels within the three genetic groups are shown in table 2. Correlations between Day 13 progestin levels and number of live embryos at Day 25 for the crossbreds (.67) and the Yorkshires (.65) were significant (P<.05).
The relationship between progestin levels on Day 13 and litter size on Day 25 could have been mediated through an effect on uterine protein secretions. Furthermore, the lowest mean progestin level occurred in the genetic group with the lowest litter size (Duroc). This is also compatible with the concept that progestin levels on Day 13 affect litter size. The appearance of two uterine protein fractions, one from Day 9 through 16 and the other from Day 12 through 16 , occurs primarily under the influence of progesterone (Knight et al., 1973a) . The specific proteins associated with these two fractions appear at different times during the estrous cycle; two occurring from Day 9 through 16, three occurring from Day 12 through 16, and two occur- ring from Day 14 through 16 (Squire et al., 1972) . Murray et al. (1972) suggested that the two fractions "may be related to the growth and development of the more advanced embryo". It is possible that one or more of the proteins comprising the two fractions is required for normal development of the embryo and, since these proteins are present for a short period of time in limited quantities, could be the basis for uterine limitations of early gestation litter size. This would also be consistent with the philosophy that much of the death of swine embryos occurs sometime during the second week of gestation. Presence of essential proteins for a period of time as short as 2 to 4 days would explain the necessity for proper synchronization when transferring embryos (Bazer et al., 1969a) . If one or more of the proteins is necessary for continued growth of the embryo, then the progesterone levels immediately preceding the production period of the required protein would be indicative of the maximum early gestation uterine capacity. It is possible that the progestin levels measured on Day 13 in this study are near that proposed protein production period. The low correlation between Day 13 progestin levels and litter size at Day 25 for Durocs (they also had smaller litters) points out the possibility that the mechanisms controlling uterine capacity vary among genetic groups. This influence could be either through the time at which the progesterone levels are important or through the total contribution of the progesterone levels to uterine capacity.
This study indicates that early gestation uterine capacity may be controlled, in some genetic strains, by the progesterone levels on or near Day 13 of the gestation period.
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